Objective: This study aimed to investigate the characteristics and outcomes of patients with emergency department (ED) revisits within 72 hours and subsequent admission to the intensive care unit (ICU).
Introduction
The occurrence of unscheduled return visits to the emergency department (ED) is a widely known indicator of the quality of patient care, guiding the implementation of appropriate improvement strategies [1e7] . It is defined as a return ED visit within 72 hours at which the patient presents with the same chief complaint [5e9] . Previous studies have demonstrated a rate of ED revisits of approximately 3%, ranging from 1.9% to 5.47% [1e7,10] . These patients were considered to have a higher rate of morbidity and mortality than other ED patients, and analysis of the causes could help to establish guidelines to reinforce the quality of health care [2, 7] .
Although unscheduled return visits to the ED are regarded as an important quality indicator of patient safety, as well as the system responsible for the delivery of emergency care, the reasons for return visits to the ED are complicated and multifactorial. The type of disease, local culture, and psychosocial, medical, and health system issues are all involved. However, one retrospective cross-sectional study demonstrated the utilization of fewer resources, without higher hospital admission or mortality rates for patients with ED revisits within 72 hours, compared with first-time ED visitors. The authors suggested a more refined and reliable indicator, such as ED revisit-admission within 72 hours, be used to assess health care quality and patient safety [11] . A few studies have evaluated the causes of revisits, the characteristics of patients who return to the ED within 72 hours, and prognostic predictors of unplanned hospital admission within 72 hours after ED discharge in various time frames and hospital settings [5e7,12e14] . These studies demonstrated that 22% to 48% of patients with return visits were admitted to ordinary wards and 4.2% to 6.1% to the intensive care unit (ICU) [6e8, 13, 15, 16] .
Critical diseases may be overlooked because of initial atypical or trivial presentations, which may result in diagnostic or treatment delay or early release of patients from the ED, resulting in ED revisits shortly after discharge [17e20]. A revisit with ICU admission is a serious adverse event in ED management, therefore it is important to understand and analyze the underlying causes in order to improve patient safety [21, 22] . Although previous studies have shown that the overall mortality rate ranged from 8% to 19% in ICUs in the United States [23e25] and was approximately 20.2% in Taiwan [26] , the mortality rates of patients with ED visits and ICU admission have not been extensively investigated. To our knowledge, there have been few studies of unplanned revisits and subsequent ICU admission [10, 27] . One retrospective single hospital study evaluated the characteristics and prognostic predictors of the patient subpopulation and showed a strong association with medical errors [27] . To further explore the precise characteristics of adult revisit patients with ICU admission, we conducted a study primarily aimed at identifying the causes of revisits, clinical manifestations, and outcomes of adult patients with ICU admission within 72 hours after ED discharge. The secondary aim was to evaluate the in-hospital mortality rate in this patient subpopulation.
Materials and methods

Study design
This study was conducted at a 1251-bed, tertiary referral hospital in southern Taiwan which receives approximately 66,000 emergency visits per year. From January 1, 2012 to September 30, 2014 , the electronic medical records of all adult patients who revisited the ED within 72 hours after initial discharge with subsequent admission to the ICU were extracted from our ED administrative database and retrospectively reviewed in terms of patient information, arrival and discharge time, underlying diseases, triage level according to the Taiwan Triage and Acuity Scale, and disease category. The causes and timing of initial ED visits and revisits, characteristics of presentations, and patient outcomes including their in-hospital mortality rate were also analyzed and compared. The Institutional Review Board of our institution approved the protocol of the present study. The study was a retrospective review of the hospital database and all patients were unidentifiable before the study, therefore the Institutional Review Board waived the need for informed consent.
Study population
All adult patients aged 18 years or older fitting the criteria of ED revisit within 72 hours with subsequent admission to the ICU were included in the current study. Pediatric patients were excluded from the present study because the causes and characteristics of their return visits to the ED are different to those of adult and elderly patients [28, 29] . In addition, patients who revisited the ED within 72 hours of initial discharge for unrelated medical problems were also excluded (Fig. 1) .
During the study period, a total of 155,347 adult patients visited the ED, of whom 6114 (4%) made a return visit within 72 hours (Fig. 1) . Among these 6114 patients, 1856 (30%) were admitted to the hospital; 1791 (29%) to the wards and 65 (1%) to the ICU. The mean age of all 1856 patients was 55 ± 24.1 years and 59% were male. Of the 65 patients subsequently admitted to the ICU, 51 fulfilled the enrollment criteria and were recruited for the present study. The remaining 14 made unrelated revisits and were excluded. The mean age of these 51 patients was 62.9 ± 14.9 years (range, 26e89 years) and 64.7% were male.
Definitions
Patients were categorized in terms of disease severity according to the Taiwan Triage and Acuity Scale which was modified from the Canadian Triage and Acuity Scale and officially adopted by the Taiwanese emergency health care system in 2010: Level I, resuscitation; Level II, emergency; Level III, urgent; Level IV, less urgent; and Level V, nonurgent. Additionally, the present study classified the nature of the return visits in accordance with the causes based on the method proposed in a previous study by Pierce et al [2] with minor modifications. Briefly, return visits were divided into three groups: doctor-related (i.e., diagnostic errors and inadequate treatment); illness-related (i.e., disease progression, recurrent disease process, and expected medical complications); and patientrelated (i.e., discharge against medical advice and noncompliance). Two senior emergency physicians then determined the classification for each return visit. If the classifications of the two physicians were inconsistent, the final decision was made by a third expert. If more than one cause was identified, the doctor-related cause took priority over all other causes and the illness-related cause took priority over the patient-related cause.
Patients were divided into survivors and nonsurvivors for further comparisons.
Statistical analysis
All analyses were performed using SPSS (Version 15.0, Chicago, IL, USA). A two-sided p < 0.05 was considered to be significant. Differences between survivors and nonsurvivors with ED return visits and admission to the ICU were compared using Fisher's exact test for categorical variables.
Results
Characteristics of patients revisiting the ED with subsequent ICU admission
Most of the 51 patients visited the ED during the evening shift (51%) and were categorized into triage Level III (76.5%) in their first ED visit. The causes of revisits with ICU admission were judged to be doctor-related (21/51, 41.1%), illness-related (18/51, 35.3%), or patient-related (12/51, 23.5%), while the common underlying diseases were hypertension (39.2%), diabetes mellitus (27.5%), and malignancy (27.5%) ( Table 1 ). The neurological (23.5%), digestive (23.5%), and cardiovascular systems (21.6%) were most commonly involved.
The most common chief complaints of the 39 patients admitted for doctor-related or illness-related factors were abdominal pain (13/39, 33.3%) and vertigo/dizziness (4/39, 10.3%) with the neurological (35.9%) and digestive (23.1%) systems most commonly involved (Table 2) .
Characteristics of survivors and nonsurvivors
Patient characteristics were compared between the survival and nonsurvival groups (Table 3 ). Fourteen of the 51 patients died during hospitalization giving a mortality rate of 27.5%. There were no fatalities in the 10 patients with higher triage scores [emergency severity index (ESI) I & II]. Significantly higher mortality, however, was observed in patients with lower triage scores (ESI III & IV) (p ¼ 0.045) with underlying malignancy and liver cirrhosis (p ¼ 0.038 and 0.013, respectively).
Discussion
Previous studies have elucidated that unscheduled 72-hour ED return may be an insufficient quality indicator due to a lack of evidence of higher resource utilization or higher admission rates in these patients compared with first-time ED visitors. Indeed, the mortality rate of these patients has been reported to be as low as 0% to 1% [8, 11, 12] which hampers its role as a sensitive indicator of health care quality [11] . In contrast, other studies reported the mortality rate of patients with revisit-admission was relatively high, ranging from 4.1% to 10% [6, 7, 16] . Accordingly, hospital admission was shown to be a critical indicator of the severity of disease and represents the most serious adverse event in patients discharged from the ED [1e3,25]. The present study, which investigated patients with ED revisits and ICU admissions, explored the clinical implications of an even more differentiating parameter and showed a mortality of up to 27% in this setting. Moreover, medical quality is more likely to be reflected in the prevalence of doctor- , and between 29% and 41% in the present study [27] , respectively, which further underscores the possibility of utilizing 72-hour revisits with ICU admissions as an indicator of emergency health care quality. The 4% incidence of ED revisits in this study was similar to that reported by most studies [5e7]. In the present study, 29% of patients with return visits were admitted to ordinary wards and 1% to the ICU, resembling the proportions of 22% and 0.8% in a study by Wu et al [5] and 33% and 2% in the study by Hu et al [6] , respectively. The mean age of the patients with ED revisits within 72 hours and ordinary ward admission in this study was 55 years, which is similar to the ages of 59 years in the study by Hu et al [6] and 56 years in the study by Cheng et al [7] . In contrast, the mean age of revisit patients with ICU admission in this study was 63 years, higher than that of those with ordinary admission. Age has been shown to be a risk factor for admission after return visits [6] . The results of the current study further strengthen the assumption that the condition of elderly patients with return visits is likely to be more severe than that in younger patients. Their atypical disease presentations and complex medical conditions may delay timely intervention and require multidisciplinary management and more advanced care than younger patients [30, 31] .
In accordance with a slight male predominance (51e54%) among patients with ED revisits within 72 hours, the present study showed an even higher prevalence of 64.7% for patients with subsequent ICU admissions ( Table 1) . The finding could probably be explained by poorer medical compliance for male ED patients compared with their female counterparts [32] . This is supported by the results of the current study, demonstrating that up to eight of the 12 revisits with ICU admissions were due to patient-related factors.
The quality of medical attention that a patient receives in the ED has also been reported as a significant factor in the incidence of return visits [6] . Indeed, previous studies have revealed an association between ED crowding and an increased rate of medication errors [33, 34] . In this study, the highest prevalence of patients with return visits and ICU admissions visited during the evening shift on their first visit (51%) compared with 23.5% for the day shift and 25.5% for the night shift (Table 1) . This highlights the impact of ED crowding and the number of available physicians. Further investigation in the present study demonstrated that physicians treated 2.48, 2.67, and 1.55 patients per hour in the ED for on the day, evening, and night shifts, respectively.
Although the current study demonstrated that ED revisits within 72 hours with subsequent admission to the ICU may be a useful indicator of emergency care quality, studies focusing on ED revisits with ICU admissions are rare. The overall ICU mortality rate in Taiwan between 2004 and 2009 was 20.2% [26] . A previous Taiwanese study which investigated the risk factors and prognostic indicators of unexpected ICU admission within 3 days after ED discharge demonstrated a mortality rate of 20% in this patient subpopulation [27] . The percentage was lower than that in the present study (27%). This discrepancy may be attributable to differences in the study designs of the two studies. Firstly, while the current investigation recruited only adult patients, previous studies included patients of all ages [26, 27] . The overall mortality rate in the pediatric ICU has been reported to be 8.17% in Taiwan which is Table 2 Initial presentations and final diagnoses of return visits caused by doctor-related and disease-related factors.
Final diagnostic categorizations (n)
Initial presentations of first visit (n)
Neurological system (14) Acute ischemic stroke (4) Vertigo (3); Transient slurred speech (1) Subarachnoid hemorrhage (4) Trauma (1); Headache (1); Neck pain (1); Insomnia (1) Subdural hemorrhage (2) Vertigo (1); Trauma (1) Intracerebral hemorrhage (1) Trauma Epidural abscess (1) Back pain Cerebral venous thrombosis (1) Headache Status epilepticus (1) Convulsion Digestive system (9) Gallbladder rupture (1) Abdominal pain Obstructive ileus (1) Abdominal bloating Inguinal hernia incarceration (1) Abdominal pain Intraabdominal infection (2) Abdominal pain (2) Hollow organ perforation (2) Abdominal pain (2) Ischemic bowel (1) Abdominal pain Liver cirrhosis with hepatic coma (1) Abdominal bloating Cardiovascular system (7) Acute coronary syndrome (4) Chest pain (2); Syncope (1); Abdominal pain (1) Abdominal aortic aneurysm (2) Abdominal pain (1); Back pain (1) Congestive heart failure (1) Dyspnea Respiratory system (6) Pneumonia (4) Fever (2); Malaise (1); Abdominal pain (1) Upper airway obstruction (2) Dyspnea ( substantially lower than that for adult ICU patients (20%) [20, 35] . This explains the lower mortality rate in the previous study [27] . Secondly, the present study included only patients with related complaints on the two visits as previously described [5e9], whereas the definition was unclear in the previous Taiwanese study [27] . Recruitment of patients with diseases of an unrelated nature during their first visits may include those who presented to the ED with severe diseases for the first time during their second visits, thereby eliminating the adverse impact of delay in diagnosis and treatment that contributed to the prevalence of ICU admissions. This proposal is also supported by the markedly lower prevalence of physician-related causes in the previous study (29%) [27] compared with that in the current study (41.2%). Furthermore, variations in patient characteristics and criteria for ICU admission may also contribute to the difference in the ICU mortality rates in the two studies. The present study also demonstrated a notable impact of underlying diseases on the mortality of patients with ED revisits and ICU admissions. In particular, malignancy and liver disease were significant contributors to mortality in this patient population. One previous study also identified these two disease entities as significant risk factors for mortality after hospitalization in patients with ED return visits [7] . One paradoxical finding in the current study is that patients who initially presented with lower triage scores (ESI III & IV) had a notably higher mortality rate than those with higher scores (ESI I & II). One possible explanation may be the lack of vigilance of emergency physicians when encountering patients with seemingly trivial initial presentations.
Abdominal pain, fever, and vertigo were the most commonly reported initial manifestations in patients with ED revisits and hospitalization in previous studies [5, 7] . The present study, which focused on patients with ED revisits and subsequent ICU admissions, also identified abdominal pain (13/39, 33.3%) and vertigo/ dizziness (4/39, 10.3%) as the two most common initial manifestations. Although most abdominal pain in the current study had an alimentary origin (9/12, 66.7%), three patients (33%) had abdominal pain as an initial atypical presentation of cardiovascular (i.e., acute coronary syndrome and abdominal aortic aneurysm) and respiratory (i.e., pneumonia) diseases. Therefore, other than having a high level of vigilance, physicians should make use of convenient, noninvasive diagnostic tools such as sonography in the early diagnosis of potentially life-threatening conditions [36] .
Limitations
The present study has limitations. Firstly, the number of patients was relatively small, not only because this was a single center retrospective study rather than a nationwide investigation, but also because the proportion of patients with ED revisits and admission to the ICU is very small compared with the total number of ED patients. Secondly, important details regarding the natural course of a disease may be missed through a mere review of the medical records, so it could not be accurately determined whether the causes of revisits were illness-related or doctor-related. To minimize the impact of this issue, three experts acted as reviewers to categorize the nature of the revisits. Thirdly, it is possible that some patients who developed more serious conditions after their initial ED visits sought medical attention at other institutions. Nevertheless, this is unlikely because our institution is located in a suburb with no other major medical facilities.
Conclusion
The present study demonstrated higher rates of patient mortality and doctor-related causes of admission than previous studies of 72-hour ED revisits and revisit-admission. Malignancy and hepatic diseases were the two most common underlying medical conditions positively associated with increased ICU mortality. This study also highlights the paradoxical observation of higher mortality for patients initially presenting to the ED with lower triage scores than those with higher scores. This finding underscores the importance of a high degree of vigilance when encountering patients with apparently trivial manifestations such as abdominal pain and vertigo.
